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Because of the lack of natural resources, most energy used in
Taiwan imports from overseas. Not only the cost is expensive, but also it
is influenced and controlled by international market. Due to rapid
economical development in recent year, it results in insufficient
generating power produced by Taiwan Power Company to cause the
power restricted crisis frequently. Besides, the environmental awareness
has received more attention recently, and the development of intelligent
micro grid with renewable energy generation systems is one of important
research topics. The intelligent micro grid belongs to a distributed power
generation system. Its power capacity is smaller than a conventional
power plant and is usually operated in parallel with the power company.
This framework use renewable energy generation systems to supply
power for achieving environmental protection benefit. The main function
i1s to supply the backup emergent power for specific load as power
outage. This system is operated in parallel with the power company to
have the positive impact on power reliability, power quality and energy
efficiency. How to determine the electricity demand and what is the
optimization ratio of energy capacities in the intelligent micro grid to
achieve the optimal economic benefit and power utilization efficiency
are urgent issues to resolve. The effectiveness of the proposed strategy in
this project is verified by an experimental case study. The project is
aimed to achieve the following five targets: (1) It analyzes historical data
of a real case to find the important correlation factor with the power
demand for reducing the requirement of data quantity and achieving
precise forecasting performance even under serious system uncertainties.

(2) The proposed strategy uses the particles-swarm optimization



algorithm (PSO) to adjust forecasting parameters for not only reducing
convergent time and but also saving the problem of local optimum. (3)
The proposed strategy can be applied to short-term, medium-term and
long-term load forecasting according to different installation
environment. (4) The dynamic models of renewable power generation
systems are built for calculating the capacity factor according to the
weather information, and assess the generation efficiency of each
renewable power generation system for specific installation location. (5)
According to the calculation of installation cost and recovery cost, the
optimization ratio of the installation capacity for each renewable energy

source can be obtained.
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NN-BP  [3.63% | 4.17% | 4.2% |3.92% | 3.98%
FNN-BP | 3.26% | 3.95% | 4.11% | 3.62% | 3.74%
FNN-BP-V | 3.08% | 3.77% | 3.52% | 3.22% | 3.4%
FNN-PSO | 1.85% | 2.1% |2.34% | 2.38% | 2.17%
PSO | 1.62% | 1.64% | 1.94% | 1.84% | 1.76%
2820 LAY HFERRIFEHFEY L >2 MAPE &
L2 3 Rl R D A e
NN-BP | 6.43% | 4.74% | 5.25% | 4.06% | 5.12%
FNN-BP | 6.38% | 4.58% | 5.22% | 3.93% |4.97%
FNN-BP-V | 5.91% | 4.26% | 4.37% | 3.79% | 4.5%
FNN-PSO |4.34% | 3.73% | 4.26% | 3.68% | 4%
PSO  [3.98% |3.61% |3.67% | 3.43% |3.67%
2R21 FREYFTERRIFERES 2 FE2 MAPE &
% ipl % # | PSO Structure | FNN-PSO | FNN-BP-V | FNN-BP | NN-BP
2009 & 5.9% 6.17% 10.64% | 11.04% | 13.95%
2822 LAGRIFHE N LR EL PR
PRI | RIFERR | PHFTELRR | EADFERR
NN-BP 0.6043(s) 0.6552(s) 0.3558(s)
FNN-BP 0.6396(s) 0.702(s) 0.4524(s)
FNN-BP-V 0.6552(s) 0.7176(s) 0.468(s)
FNN-PSO 0.8736(s) 0.9984(s) 0.5928(s)
PSO 0.4992(s) 0.53(s) 0.312(s)
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